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Abstract.– We derive results for a discrete-time queueing system oper-
ating under the random-order-of-service policy that serves customers that
each belong to one of multiple classes. Customer service times are indepen-
dent random variables with class-dependent distribution. The numbers of
new arrivals in each slot are independent and identically distributed over
time, but can show correlation across classes within a single slot, i.e., we
consider a batch-Bernoulli input process with general multi-class batch size
distribution.
Using a transform-based approach, results are obtained for the first few
moments of the system content at various epochs. Analyzing the embedded
Markov chain at service starts leads to an equation the joint generating func-
tion of the per-class customers in system satisfies. From it, moments can
be extracted without need for an explicit solution for that generating func-
tion. Renewal arguments then lead to the moments of the system content
at random slot boundaries.
A somewhat unexpected result shows that, under certain conditions on
the batch-size and service-time distributions, the random-order-of-service
policy can outperform the first-come-first-served policy in terms of mean
system content and thus, by virtue of Little’s law, also in terms of mean
customer waiting time.
Results for the equivalent continuous-time system can be obtained along
similar lines or through a limit procedure. This is briefly touched upon in
the paper.
